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ABSTRACT 


“21. INTRODUCTION 


In modern cars, trucks and buses, oil pressure sensors monitor the oil pressure in the motor oil and transmission oil 
circuit. The measured pressures are recorded in real time in the control unit of the vehicle, evaluated and used to 


optimise engine parameters. The result is fuel-saving, low emission and more efficient engine operation. 


Figure 1. Diaphragm pressure switches with positive lead connector 


The purpose of the internal combustion engine lubrication system is to provide optimal conditions for the oil film 
formation in all friction couples, such as a piston-cylinder, piston rings-cylinder, main bearings, etc. The oil film is 
designed to minimize the wear of the elements while ensuring the smallest possible friction losses. Lack of 
continuity of the oil film, and thus boundary or mixed friction conditions, obviously have a negative effect on the 
friction losses. However, the continuous oil film, depending on the conditions of its formation, may be 
characterized by different values of friction losses. One of the factors that may affect the conditions of formation of 


the oil film is the value of oil pressure in the lubrication system. 


Oil pressure switches are typically used as an actuator which directly activates the oil warning light in driver 
dashboard when the oil pressure in the engine will fall below the preset critical level or brings a signal to the ECU 
(engine control unit), so to be warned about low pressure of engine oil and prevent damage to the engine. 


Depending on the engine construction, the oil pressure switch usually can be found in one of the most common 
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locations: in the cylinder block of the engine or in the oil filter housing as well as at some engine types can be found 


in the engine head. 


The pressure switch is mounted onto the side of an engine block and wired to an oil gallery. As the force of the oil 
pressure starts to build on the diaphragm, this force overcomes the switch spring pressure, which then pulls apart 
the electrical contacts to turn on the warning light. If the oil pressure falls below the set limit, the diaphragm 
releases pressure off the springs to close the switch contacts that would normally result in the display of a warning 


sign to the driver 
“£2. WORKING PRINCIPLE 


The switch is operated by a self-elastic diaphragm or movable diaphragm with fitted hairspring, whose position is 
determined by the pressure applied to it. The required critical pressure for moving up the diaphragm and activating 
(switching ON or switching OFF) the switch contacts is determined by the oil pressure of the engine. This critical 
value of oil pressure is individual for every engine type and can vary. Usual value is between 0.25 and 0.75 bar (3.5 


—11 psi). 


If the oil pressure falls below this critical value, the switch directly activates the oil warning light in driver 
dashboard or in some engine management systems the switch returns a signal to the ECU, so to be warned about 
low pressure of engine oil and prevent damage to the engine. The switch contacts can be either normally open or 


normally closed. 


Figure 2. Cut-section view of pressure switch and its parts: 1. Washer for sealing, 2. Diaphragm, 3. Switch 


housing, 4. Connector, 5. Switch contacts (A normally open, B normally closed), 6. Thread for tightness 


The figure 2, under (A) shows illustrative drawing of one type of oil pressure switch with normally open contacts, 
and under (B) one type of switch with normally closed contacts. The operation of these types of switches is 
fundamentally similar in all instances, although the type, size and construction can vary upon the manufacturer 


application or requirement of a used system. 


At the switches with normally open contacts, when the engine oil pressure reaches the preset critical level, produces 
movement of the diaphragm and activates the contacts of the switch, so the contacts are connected together, i.e. the 
switch is closed (switched ON). The switches with normally closed contacts works opposite, when the engine oil 
pressure reaches the preset critical level, deactivates the already connected contacts of the switch, so now the 


contacts are disconnected, i.e. the switch is open (switched OFF). 
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2.1. Pressure Gauge Sensor 


A low oil pressure warning light is one method used to alert the driver to fluctuations in the oil pressure levels. An 
alternative system for this purpose is known as a mechanical type pressure gauge component. There is a Bourdon 
tube inside a pressure gauge that tends to straighten out upon receiving pressure via a copper tubular component. 
The Bourdon tube is attached to a needle on the gauge, which moves as the tube begins to take a different shape. 
Movement of the needle across a scale on the gauge is used as a reference point to indicate changes in oil pressure 
inside the engine to a vehicle. 
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Figure 3. Switch positive to indicator lamp and Negative grounded on engine body 
“£3. RESULTS 
3.1. Diagnostics and Testing Procedures 
3.1.1. Switch with Normally Open Contacts 
(1) Check that there is an open circuit between the contacts when the engine is not running. 
(2) Check that there is a short circuit (continuity) between the contacts when the engine is running. 
(3) Check the continuity and condition of the pins, terminals and wires. 


3.1.2. Switch with Normally Closed Contacts 


(1) Check that there is a short circuit (continuity) between the contacts when the engine is not running. 
(2) Check that there is an open circuit between the contacts when the engine is running. 

(3) Check the continuity and condition of the pins, terminals and wires. 

3.2. Testing Procedures with Multimeter 


(1) Unplug the connector from oil pressure switch and check the connectivity between the contacts. If the switch is 
with two pins, the check should be between the pins. In case when the switch is with only one pin, then the check 


should be between the pin and mass (negative pole). 
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Figure 4. Multimeter probe connections for testing switch 


(2) When the engine is not running, the read value of the electrical resistance from a multimeter in case of switch 
with normally open contacts should be infinite (contacts are disconnected — switched OFF), and in case of switch 


with normally closed contacts should be zero (contacts are connected — switched ON). 


(3) When the engine is running, the read value of the electrical resistance from a multimeter in case of switch with 
normally open contacts should be zero (contacts are connected — switched ON), and in case of switch with normally 


closed contacts should be infinite (contacts are disconnected — switched OFF). 
"4, CONCLUSION 


In conclusion, an incorrect engine oil pressure gauge and an incorrect engine oil pressure sensor will provide false 
indications of low engine oil pressure or high engine oil pressure which will breakdown the whole engine due to 
poor lubrication in the moving parts. Standard oil pressure sensors work by displaying a warning signal when the 
oil pressure falls outside of the set range. As mentioned in the results this can be diagnosed with proper automotive 
tools and specific procedures. When the engine is not running, the read value of the electrical resistance from a 
multimeter in case of switch with normally open contacts should be infinite (contacts are disconnected — switched 
OFF), and in case of switch with normally closed contacts should be zero (contacts are connected — switched ON). 
Similarly, when the engine is running, the read value of the electrical resistance from a multimeter in case of switch 
with normally open contacts should be zero (contacts are connected — switched ON), and in case of switch with 
normally closed contacts should be infinite (contacts are disconnected — switched OFF). Thus helps the ECU of 
Automobile engine to understand the oil pressure and actuate the moving parts accordingly. In future modification 
this oil pressure should also be controlled with engine speed with further enhancement of key programming of 


ECU. 
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Appendix-A 
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Figure 5. Engine oil pressure switch design implementation wiring diagram using AutoCAD 
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